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
3URGXFWLRQ IDFLOLW\ ORFDWLRQ LV RIWHQ OLPLWHG WR WKH DUHD RI UDZPDWHULDOV H[WUDFWLRQ VPDOO SODQWV VDWLVI\LQJ WKH
ORFDO GHPDQG DQG FRH[LVWLQJZLWK ODUJHSURGXFHUV IRU WKHJOREDO VXSSO\&RQVWUXFWLRQPDWHULDOV SODQWV DUHPDLQO\
VXSSOLHG ZLWK UDZ PDWHULDOV VWUDLJKW IURP TXDUULHV DQG WKHLU GLVWULEXWLRQ LV DFKLHYHG E\ UDLO URDG DQG QDYDO
WUDQVSRUWDWLRQZLWKDQDFFHQWRQURDGWUDQVSRUWDWLRQDVSURGXFWLRQDQGFRQVXPSWLRQDUHVHDVRQDEOHDQGWULSOHQJWKLV
UHODWLYHO\ VKRUW6R WKLVDFWLYLW\VHFWRUQHHGVDVRIW UHODWLYHO\VKRUWGLVWDQFHVDGDSWDEOH DV LW LVVHDVRQDEOHDQG
UHOLDEOHIURPWKHWLPHSRLQWRIYLHZWUDQVSRUWV\VWHP>@
3URGXFHUV
GHFLVLRQVZLWKLQIOXHQFHRQWUDQVSRUWRSHUDWLRQVDUHSODFHGRQWKUHHOHYHOV
x VWUDWHJLFUHJDUGLQJQXPEHUORFDWLRQDQGFDSDFLW\RISODQWVZDUHKRXVHVVWRUHVDQGWHUPLQDOV
x WDFWLFDOIROORZLQJSURGXFWLRQDQGGLVWULEXWLRQWLPLQJE\HVWDEOLVKLQJGLVFUHWHJRRGVIORZV
VL]H
x RSHUDWLRQDOWU\LQJWRPDQDJHWKHWUDQVSRUWUHVRXUFHVWUDQVSRUWPRGHYHKLFOHVURXWHVDQGORDGLQJXVDJH
*RRGVWUDQVSRUWLQFUHDVHOHGWRDFRPSOH[LQWHUDFWLRQRIWKHWKUHHOHYHOVRIGHFLVLRQ6WUDWHJLFGHFLVLRQVLQIOXHQFH
WKHWUDQVSRUWIORZZHLJKWHGOHQJWKWRQQVNPRSSRVLWHWRWKHWDFWLFDODQGRSHUDWLRQDORQHVWKDWLQIOXHQFHWKHWUDIILF
IORZYHKLFOHVNP
2SSRVLWH WR LQGXVWU\ DQG DJULFXOWXUH WKDW ZLWKLQ WKH SURGXFWLRQ SURFHVV WUDQVIRUP REMHFWV RI ODERU LQ QHZ
SURGXFWV WUDQVSRUWDWLRQGRHVQRW EULQJXS DQ\QHZSURGXFW DV LW FRQVLVWV LQ UDZPDWHULDOV DQGSURGXFWV WUDQVSRUW
ZLWKRQHPDLQFKDUDFWHULVWLFLWLVQRWVWRFNDEOH>@
)UHLJKW PRYHPHQW QHHGV IRU VXSSO\ GLVWULEXWLRQ FRQVWUXFWLRQ HWF DQG SHRSOH
V QHHG IRU PRELOLW\ ZRUN
HGXFDWLRQ IXQ DQG VKRSSLQJ GHWHUPLQLQJ WKH VR FDOOHG WUDQVSRUW GHPDQG FKDUDFWHUL]HG E\ UHODWLRQ RULJLQ
GHVWLQDWLRQ VL]H DQG VWUXFWXUH DUH GLUHFWO\ FRQQHFWHG WR ODQG XVH GHFLVLRQV >@ )LQGLQJ DQG VHOHFWLQJ WKH EHVW
ORFDWLRQVRISURGXFWLRQXQLWVLVDFKDOOHQJHIRUDFWRUVLQWKHILHOGDQGWKHVROXWLRQVXVHGE\SROLF\PDNHUVFRXOGEH
JHQHUDWHGE\WKHXVHRIWKHVRFDOOHGORFDWLRQDOORFDWLRQPRGHOV
/RFDWLRQDOORFDWLRQ PRGHOV VHOHFW WKH RSWLPDO ORFDWLRQV IURP D VHW RI SRVVLEOH ORFDWLRQV LQ WKH PRVW HIILFLHQW
PDQQHU DQG DOORFDWH GHPDQGV IRU D SDUWLFXODU NLQG RI VHUYLFH WR WKHVH ORFDWLRQV DFFRUGLQJ WR WKH GLVWULEXWLRQ RI
GHPDQGV >@ 7KH ORFDWLRQ RI GLIIHUHQW W\SHV RI IDFLOLWLHV DQG DOORFDWLRQ RI WKH GHPDQG WR WKRVH ORFDWLRQV ZDV
LPSOHPHQWHGLQ*,6VRIWZDUH*HRJUDSKLF,QIRUPDWLRQ6\VWHP7KHPDLQREMHFWLYHRIORFDWLRQPRGHOVLVWRHQVXUH
FRYHULQJDOOGHPDQGVIURPDFHUWDLQDUHDZLWKLQDSUHGHILQHGSDWKOHQJWKRULQDSUHGHILQHGVWDQGDUGUHVSRQVHWLPH
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7KHFRQGXFWHGVWXG\XVHVORFDWLRQWUDFNLQJPRGHOVDQG*,6IXQFWLRQVIRUWKHH[LVWLQJGLVWULEXWLRQRIFKDONVWRQH
H[WUDFWLRQFHQWHUVDQG IRU WKHFHPHQWDQGFRQFUHWHSURGXFWLRQFHQWHUV WR VHH LI DOO WKHGHPDQGVDUHPHWRU LIQHZ
SURGXFWLRQFHQWHUVDUHQHHGHGDQGZKHUHWRORFDWHWKHP7KHVWXG\WKXVKDVWZRPDMRUREMHFWLYHV
x GHWHUPLQDWLRQEDVHGRQH[LVWLQJSURGXFWLRQFHQWHUVRIWKHGHPDQGVHUYLFHPRGHIRUDSUHGHILQHGGLVWDQFHDQG
WKHDVVRFLDWHGFRVWV
x GHWHUPLQLQJWKHSRVLWLRQVRIQHZSURGXFWLRQFHQWHUVOHDGLQJWRLQFUHDVHGVHUYLFHDFFHVVLELOLW\DQGFRVWVUHGXFWLRQ
7KLVUHVHDUFKFRQVLVWVRIDV\VWHPDWLFVWXG\RIWKHH[LVWLQJYDULDQWVRIORFDWLRQDOORFDWLRQPRGHOVE\FRPSDULQJ
WKHLUUHVXOWVDQGDSSO\LQJWKHPWRLGHQWLFDOGDWDVHWVUHJDUGLQJWKHFRQVWUXFWLRQPDWHULDOVLQGXVWU\LQRXUFRXQWU\
7KHPDWKHPDWLFDOPRGHODFDVHVWXG\
$IWHU WKRURXJK VWXG\ RI WKH ORFDWLRQPRGHOV DQG RI YDULRXV GLVWULEXWLRQ VFKHPHV GHYHORSHG DW ORFDO UHJLRQDO
QDWLRQDO DQG HYHQ LQWHUQDWLRQDO OHYHOV WKH QHFHVVLW\ WR GHYHORS D ORFDWLRQPRGHO RQ WZR OHYHOV SURGXFHUV RI UDZ
PDWHULDOVDQGLQWHUPHGLDWHSURGXFWVQHFHVVDU\LQDFKLHYLQJRWKHUILQLVKHGSURGXFWVDQGILQLVKHGSURGXFWVIRUZKLFK
WKHUH LV D FRQVLGHUDEOH GHPDQG DULVHQ 7KLV PRGHO FDQ KDYH D ZLGH DSSOLFDWLRQ DQG FDQ EH DGDSWHG WR WKH
UHTXLUHPHQWVRIHFRQRPLFVHFWRUVDVGLYHUVHDVJUHDWGLVWULEXWLRQDXWRPRWLYHFRQVWUXFWLRQPDWHULDOVHWF
%\FKRRVLQJFRQVWUXFWLRQPDWHULDOVLQGXVWU\GHYHORSLQJHFRQRPLFVHFWRUHYHQLQWLPHVRIFULVLVEHFDXVHRIWKH
QHHGIRUQHZLQIUDVWUXFWXUHDVDUHFLSLHQWRIWKHPRGHOUHDOL]HGZHWULHGWKDWEHVLGHVWKHHFRQRPLFEHQHILWVEURXJKW
WRDFHUWDLQDUHDDQGWKHUHVLGHQWSRSXODWLRQNQRZQDSULRULGHYHORSPHQWRILQIUDVWUXFWXUHMREVHFRQRPLFJURZWK
WRKLJKOLJKWWKHHIIHFWVRQWUDQVSRUWDWLRQSURFHVVHVEURXJKWE\HVWDEOLVKLQJDQHZLQGXVWULDOIDFLOLW\ZKLFKLQDEDVHG
RQSURGXFWLRQHFRQRP\ZRXOGKDYHVFDOHHIIHFWVRQWKHHFRQRP\>@
7KHPRGHO LVVKRZQVFKHPDWLFDOO\ LQ)LJXUHHDFKRI WKH WZR OHYHOVFRQVLVWLQJIURPUDZPDWHULDOSURGXFHUV
LQGXVWULDOFKDONVWRQHTXDUULHVDQGFHPHQWIDFWRULHVUHVSHFWLYHO\FHPHQWIDFWRULHVDQGFRQFUHWHSODQWVDQGLVVLPLODU
WRDQLQWHUPHGLDWHFHQWHUVWUDQVSRUWSUREOHPV>@%HWZHHQHDFKRIWKHVHOHYHOVWKHUHDUHIORZVRIJRRGVRQUHODWLRQV
SRVVLEOHWREHGHWHUPLQHG

)LJ6FKHPDWLFUHSUHVHQWDWLRQRIWKHSURSRVHGPDWKHPDWLFDOPRGHO
7KHREMHFWLYHIXQFWLRQRIWKHPRGHOFDQEHZULWWHQDV
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)LJXUH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)LJ5HSUHVHQWDWLRQRIWKHSUREOHPZLWKWZRFRPSRQHQWV
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3RVVLEOHQHZ ORFDWLRQVRIFHPHQWSODQWV UHSUHVHQWHGE\ WKHH[LVWLQJFHPHQW WHUPLQDOV WRJHWKHUZLWK WKHRWKHU
ORFDWLRQVLQWKHLVVXHDUHWKHVXPPDUL]HGLQ)LJXUH>@

)LJ&KDONVWRQHTXDUULHV FHPHQWIDFWRULHV FHPHQWWHUPLQDOV DQGFRQFUHWHSODQWVORFDWLRQV LQ$UF*,6
1H[WZHGHILQHGWKHOD\HUVZLWKWKHGDWDQHFHVVDU\WRDQDO\]HWKHORFDWLRQDOORFDWLRQPRGHOVKLHUDUFK\OHYHOVIRU
WKHFRQVLGHUHGFHQWHUVFKDONVWRQHTXDUULHVFHPHQWSODQWVDQGFRQFUHWHSODQWV)LJXUH

)LJ%ORFNGLDJUDPIRUORFDWLRQPRGHOLQJSURFHGXUHV
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7KHILUVWVWHSLV WRGHILQHORFDWLRQDOORFDWLRQOD\HUVZLWK1HWZRUN$QDO\VW WRROVDQGDIWHUZDUGVWKHSRVLWLRQVRI
H[LVWLQJ SURGXFWLRQ FHQWHUV FHPHQW IDFWRULHV WKDW ZHUH DGGHG DQG WKRVH LQ ZKLFK LW LV SRVVLEOH WRPDNH IXUWKHU
ORFDWLRQVWHUPLQDOV5DZPDWHULDOVXSSO\SRLQWVFKDONVWRQHTXDUULHVZHUHLQWXUQSODFHGRQWKHQHWZRUNDQGKDYH
EHHQFRQVLGHUHGWREHWUDQVSRUWIORZV¶JHQHUDWRUV7KHQZHLJKWVZHUHDVVRFLDWHGEDVHGRQWKHSURGXFWLRQFDSDFLWLHV
/DWHUDOLPLWLPSHGDQFHGLVWDQFHNPZDVHVWDEOLVKHGDQGWKHGLUHFWLRQRIWUDYHOZDVUHTXHVWHGIURPWKH
IHHGVWRFNVXSSO\SRLQWWRWKHFHPHQWIDFWRU\)LJXUH6LPLODUO\EDVHGRQWKHFRUUHVSRQGLQJFHPHQWIDFWRULHVDQG
FRQFUHWHSODQWWKHVHFRQGOHYHORIWKHSUREOHPZDVEXLOWIRUWKHVLWXDWLRQZKHUHFHPHQWIDFWRULHVVHUYHWKHFRQFUHWH
SODQWV
$VVHVVLQJWKHOLPLW LPSHGDQFHGLVWDQFHWRNPDQGUHTXLULQJFKRRVLQJDORFDWLRQIRUDQHZFHPHQW IDFWRU\
DPRQJWKHFHPHQWWHUPLQDOVDOUHDG\ORFDWHGRQWKHQHWZRUNWKHREWDLQHGUHVXOWVDUHVKRZQLQ)LJXUHD


D E
)LJD7KHDOORFDWLRQRIFKDONVWRQHTXDUULHVWRFHPHQWIDFWRULHVNPGLVWDQFHOLPLWLPSHGDQFHZLWKDQHZIDFWRU\ORFDWHG
E7KHDOORFDWLRQRIWKHFHPHQWIDFWRULHVWRFRQFUHWHSODQWVNPGLVWDQFHOLPLWLPSHGDQFHZLWKDQHZIDFWRU\
'XHWRWKHLPSRVVLELOLW\RIFRYHULQJDOOGHPDQGVXVLQJWKHOLPLWLPSHGDQFHGLVWDQFHRINPRUHYHQWKH
NPRQHHPHUJHGWKHQHHGWRYHULI\WKHRSSRUWXQLW\RIXVLQJDQHZFHPHQWIDFWRU\ZLWKWKHORFDWLRQGHWHUPLQHGLQ
WKHSUHYLRXVOHYHORIWKHSUREOHP7KHUHVXOWVDUHVKRZQLQ)LJXUHE
$VFDQEHVHHQIURPWKHVLPXODWLRQVFDUULHGRXW LQWKHH[LVWLQJVLWXDWLRQWKHFHPHQWIDFWRULHVFDQQRWHQVXUHDQ
HIILFLHQW RSHUDWLRQ RI VHUYLFH YHKLFOHV WUDQVSRUW GLVWDQFHV H[FHHGLQJ WKH OLPLW RI  NP IRU ZKLFK URDG
WUDQVSRUWDWLRQLVHIIHFWLYHERWKIRUWKHFKDONVWRQHTXDUULHVFHPHQWIDFWRULHVVLWXDWLRQDQGIRUWKHFHPHQWIDFWRULHV
FRQFUHWHSODQWVRQH&DOFXODWLRQRIWUDQVSRUWLQGLFDWRUV7DEOHKLJKOLJKWHGWKHVHLVVXHVDQGDOORZHGWKHVHDUFKIRU
DVROXWLRQWRFUHDWHDQHZSURGXFWLRQFHQWHUDPRQJWKHH[LVWLQJFHPHQWWHUPLQDOV,WZDVLGHQWLILHGDVDQDSSURSULDWH
ORFDWLRQRID QHZFHPHQWSODQW LQ2WHOX5RVXHVWDEOLVKPHQW WKDWFDQEHQHILWERWK WKHXSVWUHDPVLWXDWLRQDQG WKH
GRZQVWUHDPRQH
,QWKHLQLWLDOVLWXDWLRQE\HVWDEOLVKLQJWKHOLPLWLPSHGDQFHGLVWDQFHRINPDWRWDORIFKDONVWRQHTXDUULHV
H[WUDFWLRQ FDSDELOLWLHVZHUH XQGHUXVHG RU XQXVHG 3DQFRWD 6LULD1XFHW$OHVG9DVFDX%RFVD/XSHQL 6RPFXWD
DQG3RMRUkWDDQGDFRQFUHWHSODQWPD\QRWEHSURYLGHGZLWKWKHQHFHVVDU\UDZPDWHULDOFHPHQW/XJRM
)RU WKH OHYHORIFKDONVWRQHTXDUULHV  FHPHQW IDFWRULHVFDVHE\SODFLQJDQHZFHPHQW IDFWRU\D UHGXFWLRQZLWK
RIWKHWRWDODQQXDOXVHIXOVHUYLFHZDVDFKLHYHGZKLFKOHGWRDUHGXFWLRQLQDQQXDOWUDQVSRUWDWLRQFRVWVE\DERXW
)RUWKHGRZQVWUHDPVLWXDWLRQFHPHQWIDFWRULHV FRQFUHWHSODQWVLWGHWHUPLQHGDQDQQXDOUHGXFWLRQRIXVHIXO
VHUYLFHRIDQGDUHGXFWLRQRIWKHDQQXDOWUDQVSRUWDWLRQFRVWVE\DERXW



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7DEOH7UDQVSRUWLQGLFDWRUV
  7UDQVSRUWLQGLFDWRUV
  $QQXDOWRWDOGLVWDQFH
FRYHUHG
>NP\HDU@
$QQXDOXVHIXOVHUYLFH
>ORDGHGYHKLFOHVNP\HDU@
$QQXDO
WUDQVSRUWDWLRQFRVWV
>(85\HDU@
/HYHORI
ORFDWLRQ
&KDONVWRQHTXDUULHVFHPHQWIDFWRULHV   
&HPHQWIDFWRULHVFRQFUHWHSODQWV   
([LVWLQJDJJUHJDWHGPRGHOFKDONVWRQHTXDUULHV
FHPHQWIDFWRULHVFRQFUHWHSODQWV
  
&KDONVWRQHTXDUULHVFHPHQWIDFWRULHV   
&HPHQWIDFWRULHVFRQFUHWHSODQWV   
1HZDJJUHJDWHGPRGHOFKDONVWRQHTXDUULHV
FHPHQWIDFWRULHVFRQFUHWHSODQWV







7KHDJJUHJDWHGPRGHOFKDONVWRQHTXDUULHVFHPHQWIDFWRULHVFRQFUHWHSODQWVKDVOHGWRDQDQQXDOXVHIXOVHUYLFH
UHGXFWLRQRIDQGDUHGXFWLRQRIDQQXDOWUDQVSRUWDWLRQFRVWVE\DSSUR[LPDWHO\%\FUHDWLQJDQHZFHPHQW
IDFWRU\DUHGXFWLRQRIWKHWUDQVSRUWDWLRQFRVWVFDQEHREVHUYHGE\IRUWKHDJJUHJDWHGPRGHODQGDOVRDEHWWHU
GHPDQGVHUYLFHIRUUDZPDWHULDOV)LJXUH


)LJ&RPSDULVRQRIWKHWUDQVSRUWLQGLFDWRUVIRUWKHDJJUHJDWHGPRGHOFKDONVWRQHTXDUULHVFHPHQWIDFWRULHVFRQFUHWHSODQWVIRUWKHH[LVWLQJ
VLWXDWLRQDQGIRUWKHRQHZKHUHDQHZFHPHQWIDFWRU\LVORFDWHG
7RDFKLHYHDQHZFHPHQWIDFWRU\ZLWKDQDQQXDOSURGXFWLRQFDSDFLW\RIPLOOLRQWRQVWKHLQYHVWPHQWYDOXHULVHV
XSWRDSSUR[LPDWHO\PLOOLRQ(852>@%DVHGRQWKHHTXLYDOHQWFRVWLQGLFDWRUZHFDQVD\WKDWLQDSHULRGRI
DSSUR[LPDWHO\\HDUVWKHLQYHVWPHQWFRVWVZLOOSD\RIIVRWKDWLQDGGLWLRQWRVRFLDOEHQHILWVVXFKDVWKHFUHDWLRQ
RIQHZMREVVXFKLQYHVWPHQWZRXOGEULQJILQDQFLDOEHQHILWVLQDUHODWLYHO\VKRUWWLPHKRUL]RQ
&RQFOXVLRQV
7R UHFRJQL]H WKH QHHG RI DFWLYLWLHV¶ ORFDWLRQ DQGRU UHORFDWLRQ DFWLRQV WKHPDWHULDO IORZV WKH\ZRXOG JHQHUDWH
PXVW EH D SULRUL NQRZQ PHDQLQJ WKH SURGXFWV WKDW ZLOO PDWHULDOL]H LQ WUDQVSRUW UDZ PDWHULDOV DQG ILQLVKHG
SURGXFWVWRJHWKHUZLWKWKHVHWRISRLQWVRISURGXFWLRQXQLWVDOUHDG\SODFHGDQGWKHLUSRWHQWLDOVLWHV
7KHPRGHOGHYHORSHGDJJUHJDWHVWKUHHOHYHOVRISURGXFWLRQTXDUULHVFHPHQWIDFWRULHVDQGFRQFUHWHSODQWVVRDV
WKHQXPEHURIRULJLQGHVWLQDWLRQSRLQWVLVTXLWHKLJKDGHWHUPLQLVWLFPRGHOLVGLIILFXOWWRVROYH,WZDVGHYHORSHGD
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VLPXODWLRQPRGHOZLWK YDULDEOHV OLNHGHPDQG IRU UDZPDWHULDOV WKH DUHD FRYHUHGE\SURGXFWLRQ FHQWHUV DQG WKHLU
FDSDFLW\
7KHPRGHO
VORJLFVFKHPHZDVGHYHORSHGDQGOHGWRWKHGHWHUPLQDWLRQRIWKHSRVLWLRQRIDQHZSURGXFWLRQIDFLOLW\
DIWHUWKH*,6GDWDLQWHJUDWLRQ(YDOXDWLQJWKHH[LVWLQJVLWXDWLRQOHGWRWKHFRQFOXVLRQWKDWQRQHRIWKHH[LVWLQJOHYHOV
RISUREOHPLVHIILFLHQWO\VDWLVILHGE\HVWDEOLVKLQJDOLPLWLPSHGDQFHGLVWDQFHRINP6RILUVWWKHORFDWLRQRID
QHZ FHPHQW IDFWRU\ ZDV GHWHUPLQHG LQ UHODWLRQ WR WKH ORFDWLRQ DQG FDSDFLW\ RI WKH FKDONVWRQH TXDUULHV DQG
VXEVHTXHQWO\WKLVQHZRSHQHGORFDWLRQKDVEHHQXVHGWRDVVHVVWUDQVSRUWLQGLFDWRUVUHODWLYHWRFRQFUHWHSODQWV
&RPSDULVRQRI WKH WUDQVSRUW LQGLFDWRUV VKRZV WKDW ORFDWLQJRIDQHZSURGXFWLRQFHQWHU OHDGV WRD UHGXFHG WRWDO
GLVWDQFH WUDYHOHG E\ EHQHILFLDULHV RI WKH V\VWHP FUHDWHG ZKLFK GUDZV D GHFUHDVH LQ WUDQVSRUWDWLRQ FRVWV HQHUJ\
FRQVXPSWLRQ DQG SROOXWLQJ HPLVVLRQV DQG DOVR SRVLWLYH VRFLDO HIIHFWV MREV LQIUDVWUXFWXUH HWF (TXLYDOHQW FRVWV
LQGLFDWRU DOORZV WKH DVVHVVPHQW RI WKH ILQDQFLDO HIILFLHQF\ RI WKH LQYHVWPHQW REVHUYLQJ WKDW LQ D UHODWLYHO\ VKRUW
SHULRG\HDUVUHGXFHGWUDQVSRUWFRVWVFRXOGOHDGWRWKHUHWXUQRIWKHLQYHVWPHQWUHDOL]HGIRUWKHGHYHORSPHQW
RIDQHZSURGXFWLRQIDFLOLW\
$FNQRZOHGJHPHQWV
7KHZRUNKDVEHHQIXQGHGE\WKH6HFWRUDO2SHUDWLRQDO3URJUDPPH+XPDQ5HVRXUFHV'HYHORSPHQW
RI WKH 0LQLVWU\ RI (XURSHDQ )XQGV WKURXJK WKH )LQDQFLDO $JUHHPHQW 326'586 DQG
326'586
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